
Title: Are You Game?  A Lesson Connecting Fractions and Probability

Link to Outcomes:

• Problem Solving Students will solve problems in mathematics including problems
with practical application to the real world and problems which are
solved in a cooperative atmosphere.

• Communication Students will communicate mathematically.  They will read, write,
and discuss mathematics.  

• Reasoning Students will reason mathematically to make inferences, gather
evidence, and build arguments.

• Connections Students will connect the topic of probability with fractions and
apply it to the real application of games of chance.

• Estimation & Students will apply estimation strategies to determine fractional
Computation parts of a circle.

• Number Sense Students will apply fractional concepts using concrete and abstract
& Operations materials.   

• Statistics Students will collect, organize, and display data and will interpret
information obtained from these displays.  Students will write their
findings based on statistical information.

• Probability Students will demonstrate the basis concepts of probability including
predicting and analyzing the concept of “fairness.”

• Mathematics Students will demonstrate a positive and practical attitude toward the
Disposition role of mathematics in school, culture, and society.

Brief Overview:

This activity integrates probability with fractions and applies it to analyzing games of
chance.   Students will examine various commercially produced games for fairness.  They
will analyze, given spinners, to determine fairness.  Students will  design a spinner and
then create a game which effectively utilizes their spinner.
 

Grade/Level:

Grade 5 & 6

Duration/Length:

This activity takes approximately 3 to 5 days.  Duration depends on the instructional level
of the learners and modifications made by the instructor.



Prerequisite Knowledge:

Students should have a basic understanding of the following:

• naming and shading fractional regions
• equivalent fractions
• basic probability concepts

Objectives:

• Students will identify characteristics of games of chance.
• Students will analyze games and spinners for fairness.
• Students will make predictions about the fairness of given spinners.
• Students will conduct a test for fairness and collect and record data.
• Students will write an interpretation of the collected data.
• Students will be able to estimate given fractional regions of a circle.
• Students will be able to shade fractional regions of a spinner.
• Students will report verbally and in writing the results of problem solving.
• Students will create a game of chance with a spinner.

Materials/Resources/Printed Materials:

• One Post-It note per student
• Chart paper or blackboard with empty Venn diagram
• Assortment of commercial board or card games of chance (Candyland, Chutes &

Ladders, Hi Ho Cherry-O, Slap Jack, Go Fish, War, MAD Magazine Game, etc.)
• Chart paper 
• Large paper clip - 1 per group
• Student Resource 1 - 1 per student
• Teacher Resource 2 - Large poster or transparency
• Student Resource 3 - 1 per student
• Student Resource 4 - 1 per group
• Student Resource 5 - 1 per group
• Teacher Resource 6 - Chart or transparency
• Teacher Resource 7 - Instructions to make fraction plate
• One fraction plate per student
• Student Resource 8 - 1 per student
• Student Resource 9 - 1 per student
• Teacher Resource 10 - Class Anecdotal Record  

Development/Procedures:

Day 1

• Students will be looking at commercially produced games.  The concepts of “chance” and
“fairness” will be the focus.

• Prepare for today’s lesson by constructing a large Venn diagram on the blackboard.  Do
not label the areas of the diagram.  Leave space to the side of the Venn, and label the
space Our Favorite Games.



• Ask students to think of a well known board game or card game that they enjoy playing.
As the students are thinking, pass out one Post-It note to each child.  Ask students to
record their favorite games on the Post-It note, and place it on the board in a designated
area beside the Venn diagram labelled Our Favorite Games.

• Tell the students that you are going to place the Post-It notes in one of two sides of the
Venn.  Their job is to discover the label for each side of the Venn (Concept Attainment).
Teachers should then move some of the notes, games of chance to one area of the Venn
and games that involve strategy to the other area.  As students begin to discover the labels
for the areas, they may raise their hands (to signal they have an idea) but NOT call out the
answer.  After suitable wait-time, discuss what the labels could be and why.  Allow the
students to  continue placing any remaining notes into the appropriate areas of the Venn.
Extension: You may want to discuss games that might fit into both categories.

• Explain to the students that today they will be playing some games of chance.  Tell the
students that, as they play the games, they should be thinking about what makes this a
game of chance.  Allow sufficient time for students to play the games.

• Return materials and gather as a group.  Elicit from students possible definitions as to
what is a game of chance.  Read the following out loud:

A game designed to give all participants an equal chance of winning.  Ask the
students if they are comfortable with this definition and make adjustments as
needed.  Be sure everyone is operating with the same definition.

• On chart paper, record student responses to the following question:

What characteristics did your game have that made it a game of chance?
Display this chart in the room throughout the unit.

• Pass out the homework Games at Home (Student Resource #1).  Explain that students
should evaluate some games at home and fill in the Venn diagram.

Day 2

• Students will evaluate and test spinners for fairness.  They will collect data and interpret
results.

• Ask students to find a partner and share their homework from the previous day.  Then
ask students to share an example with the class.

• Using a transparency or chart of the spinner posters (Teacher Resource #2), ask students
to predict which spinner may be fair and which spinner may be unfair when used in a
game of chance.  Elicit from students the reasons why the spinners would be fair or
unfair.  Elicit from the students that the fair spinner is divided into equal parts so each
player has an equal probability of landing on any of the areas of the spinner; whereas, the
unfair spinner is divided into unequal parts, and the probability of each player landing on
each of the areas of the spinner is unequal.



• Pass out the four spinner worksheet (Student Resource #3).  On a transparency of the
spinners, show one at a time and ask students to label on the worksheet whether the
spinner is fair or unfair.  Collect worksheets, and explain that the students will use the
worksheets again the next day.  Ask the students to start thinking of games or scenarios
using spinners.

• Pass out one spinner game mat (Student Resource #4), one paper clip, and one data
collection tool (Student Resource #5) to each group.  Ask the students to predict which of
the spinners would be a fair spinner and which would be an unfair spinner.  Ask students
to write their predictions in their journals.  Explain to the students that they are going to
test to see if their predictions are correct.

• Tell the students that they are to use a paper clip and a pencil as the spinner.  Remind
them that for a fair test, one should have the same person spin in the same manner.  They
are to spin 20 times on each spinner and record tally marks on the data collection tool.
Model a few examples.  Allow sufficient time to complete the activity.

• Gather the students together, and record class results on the transparency or chart
(Teacher Resource #6).  Discuss the results with the class.  Does the data support their
predictions?  Discuss why or why not.
Extension: Look at the theoretical probabilities of the spinner, and compare them to the
experimental probabilities as evidenced by the data.

• Journal - Ask the students to write an explanation of what makes a spinner unfair in a
game of chance.

Day 3

• Students will estimate fractional regions and apply concepts of fairness to an individual
assessment.  The culminating activity may be started.

• Pass out the four spinner worksheet from the previous day.  Ask the students to work in
groups to brainstorm possible games or scenarios where the spinner might be used.
Share the students’ ideas with the class.

• Pass out the fraction plates (instructions on Teacher Resource #7).  Ask the students to
model various fractions such as 1/5, 2/3, etc.  Elicit from the students some of their
strategies as to how they estimate fractional parts.

• Collect the fraction plates from the students and pass out the individual assessment
(Student Resource #8) to each student.  Explain the directions to the students, and allow
enough time for the activity to be completed.



Culminating Activity - This activity may be started on Day 3, if time allows.

• Pass out the Make Your Own! Activity Sheet (Student Resource #9).  Explain to the
students that they are employees of a toy manufacturer, they have been given the job of
designing a unique spinner, and they are designing a game to go with the spinner.  The
students may work individually, in pairs, or in groups.  Review the directions with the
students and allow them time to create, test, revise, and share their games.  The duration
and depth of this activity is entirely at teacher discretion.  

Evaluation:

Students will be assessed on the following:

• Group Work  The class anecdotal record (Teacher Resource #10) is a useful tool.
Students will be assessed by on-task behaviors and individual problem solving, and
participation in the group setting.

• Journal Response  The response should be clear and use language and vocabulary
related to the topic.  It should reflect clearly the student’s understanding of the
mathematical concepts involved.

• Individual Assessment  The students will be assessed on mathematical correctness
and ability to apply the concepts to a real-life situation.

• Culminating Activity  The teacher will assess students on quality of their writing,
mathematical accuracy, and response to task.  

Extension/Follow Up:

• The spinner in the culminating activity may be constructed by using fractional parts to
figure interior angles.  See the appendix or refer to Arithmetic Teacher, February, 1993,
pages 352-358.

• The computer program Take A Chance by MECC is an excellent technological extension
for this lesson.

Authors:

Marjie Rowe Elaine Williams
Clemens Crossing Elementary            Sherwood Elementary
Howard County Montgomery County



GAMES AT HOME Games Student Resource - 1

Chance Strategy



SPINNER POSTER
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Games Student Resource - 4

Spinner Game Mat
Directions

1. Use a pencil and a paper clip to make a spinner.  Make sure the pencil is
in the middle of the circle for each spin.

2. Spin each spinner 30 times.  After each spin, record on the data collection
sheet at which letter the spinner is pointing.  Be sure to keep an accurate
count as you go.

3. Calculate the totals and be ready to share with the class.
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Games Student Resource - 5

Name ______________________

Date ______________________

Data Collection
(Group record)

Use spinners one and two.  Spin each spinner 30 times, and tally the results in
the appropriate column A, B, or C.  Tabulate the totals for each column for both
spinners one and two.  Report your results to your teacher.

Predictions

Tally

Total

Spinner 1 A B C

Predictions

Tally

Total

Spinner 1

Spinner 2

Class 

C

C

BASpinner 2

A B



Games Teacher Resource - 6

DATA COLLECTION - CLASS RECORD

GROUP 1

GROUP 2

GROUP 3

GROUP 4

GROUP 5

GROUP 6

GROUP 7

TOTAL

Spinner 1 A B C

GROUP 1

GROUP 2

GROUP 3

GROUP 4

GROUP 5

GROUP 6

GROUP 7

TOTAL

Spinner 2 A B C



Games Teacher Resource - 7

Fraction Plate
Directions

EPR (Every Pupil Response)

1. Obtain two paper or plastic plates that are two different colors.
2. Cut each plate from one edge to the center (a radius cut).
3. Place the two plates so that the cuts meet.
4. Slide so that the two plates overlap.
5. Now you have one two-layered plate that will show two colors.

Suggestion:  This can be done with more than two plates.

This shows
     about
  9  , or  10%
 90 



Games Student Resource - 8A

Spinner Assessment Activity I

1. Color @ of the spinner RED.
2. Color #  of the spinner BLUE.
3. Color  ̂of the spinner GREEN.

Is this a FAIR spinner?  Why or why not?

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________

____________________________________________________
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S P I N N E R  A S S E S S M E N T  A C T I V I T Y  I I

SCENARIO SCENARIO

Thomas went to the mall with his mother.  At the center of the mall, there was a
mini-carnival to make money for the local preschool.  One activity was a lollipop
tree.  In order to get a lollipop,  you spun a wheel, and the color you landed on
determined whether you would get a red, green, orange, purple, pink, or yellow
lollipop.  Thomas hoped he'd get an orange!  

Kyle’s summer is a time of difficult choices.  On the 4th of July weekend, Kyle is
faced with three equally exciting choices of what to do.  His Boy Scout troop is going
on a rafting trip.  His sister won tickets to a Hootie & the Blowfish concert and
agreed to take a friend and him.  His friend, Robert, invited him to go to a Virginia
lakehouse.  Kyle is overwhelmed and decides to leave his fate to chance.  He uses a
spinner to decide how he will celebrate the 4th!   

Kathy was excited that her trip to Ocean City included an evening on the boardwalk.
At the arcade there was a booth where spinning a wheel wins a prize.  Some people

SCENARIO
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Games Student Resource - 9

MAKE YOUR OWN!
MEMORANDUM

To:
From: Company President
Re: New Toy Development

We need a new game!  It has come to my attention that our competition will be
releasing a new game within the week, and to offset any damage, we must be
ready to release our own game as soon as possible.  The game must include a
spinner.  Follow the steps below and have the finished product on my desk
ASAP!
     
1. Create a spinner in the circle below by shading at least four fractional

regions.  Use a different color for each region.  The box next to the circle is
the key.  In the box, label the regions as fractional parts in simplest form.  

2. On a separate piece of looseleaf paper, write a complete sentence describing
whether this is a fair spinner or an unfair spinner.  Explain why.

3. Design a game that utilizes your new spinner.  Be sure to write the rules for
the game on your piece of looseleaf.

4. Be sure to field test the game and make any revisions BEFORE you give it to
me.

KEY



Games Teacher Resource Sheet 10

ANECDOTAL RECORD
Subject _______________ Lesson _______________
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Fractions To A Degree

Name
_________________________________________________________________

Make and use the Wheel of Degrees on the next page to figure the number of
degrees in a fraction for a complete revolution (360 degrees).

90° is the number of degrees in
the central angle of the circle.$

90

36 18

27

 1
2

of 360° is _____
1
5

of360° is _____

1
8

of 360° is _____
5

12
of 360° is _____

2
3

of 360° is _____
1

12
of 360° is _____

1
6

of 360° is _____
3
4

of360° is _____

1
10

of 360° is _____
1
3

of360° is _____



Wheel of Degrees
Instructions

1. Cut out the two circles.
2. Cut along the thick line in each circle from the outside to the center.  DO

NOT cut all the way through the circle.
3. Hold the blank circle in your left hand and the other one in your right hand.

Slide the two circles together so that the centers meet.
4. Move the blank wheel around to show the number of degrees.


